This paper studies whether debt renegotiation mitigates debt overhang and improves investment efficiency. Using mergers between lenders participated in the same syndicated loans as natural experiments that exogenously reduce the number of lenders and thus make renegotiation easier, I find that firms affected by the mergers experience more loan renegotiations and increase capital expenditure investment. I also find that the effect is stronger for firms with higher Q, suggesting improved investment efficiency.
Introduction
argues that risky debt may cause firms to forego positive net present value investment opportunities because shareholders have to share the returns from such investment with creditors, a phenomenon known as debt overhang. Myers (1977) also recognizes that a necessary condition for debt overhang is frictions that can prevent ex post debt renegotiation. If shareholders and creditors can renegotiate ex post without much cost, shareholders can get concessions from creditors and commit to invest.
1 As Myers (1977) puts it, renegotiation can lead to "an arrangement in which creditors accept less than the face amount of their securities in exchange for the owner's commitment to put up funds for future investment." In fact, Roberts and Sufi (2009) and Roberts (2015) find that many debt renegotiations occur outside of financial distress and bankruptcy and often lead to additional credit and reduced interest rates, which is consistent with the idea that creditors give concessions to clear the way for future investment.
The idea that debt renegotiation can resolve the debt overhang problem is formally modeled in Aivazian and Callen (1980) and Gertner and Scharfstein (1991) , who show that debt renegotiation mitigates underinvestment and restores investment efficiency. More recently, Arnold and Westermann (2015) show that covenant renegotiation may resolve agency cost of debt, including debt overhang. The theory, as is well developed and easily understood, however, has never been directly tested.
One challenge to empirically test the effect of renegotiation on debt overhang is often the lack of exogenous variation in the ability to renegotiate debt contracts. On one hand, debt contracts are often designed to mitigate potential agency costs of the debt, including debt overhang (Myers 1977 , Smith and Warner 1979 , and Sufi 2007 , and therefore the ability to renegotiate debt contracts ex post can be correlated with firm characteristics that also affect the potential agency cost of debt overhang ex ante, such as investment opportunities. As a result, examining contractual terms that may affect the easiness of debt renegotiation may not be able to identify the causal effect of debt renegotiation. On the other hand, actual events of debt renegotiations are often driven by firm characteristics and macroeconomic conditions, all of which can affect investment as well. As such, examining the impact of actual renegotiation events also may not identify the causal effect of debt renegotiation.
In this paper, I overcome the challenge by exploiting exogenous variation in the ability to renegotiate debt contracts generated by mergers between lenders of the same firms. Loan contract renegotiations, especially those involving loan amount, loan maturity, or loan interest rate, often require unanimous consent of all lenders participated in the loan (Wight, Cooke, and Gray 2009 and Nikolaev 2015) . Because each single lender can hold up the renegotiation, increasing the number of lenders makes such renegotiations more difficult (Gertner and Scharfstein 1991 , Berglöf and Von Thadden 1994 , Bolton and Scharfstein 1996 , and Bris and Welch 2005 . When two lenders participated in the same loan merge, the total number of lenders decreases by one, and renegotiation becomes easier. On the other hand, bank mergers are unlikely to be motivated by factors related to the affected borrowers because each lender often lends to many borrowers but the number of affected borrowers is often much smaller. As such, mergers between lenders participated in the same syndicated loans are likely to satisfy both the relevance and the exclusion conditions. I therefore use the lender mergers as natural experiments to identify the causal effect of the ability to renegotiate loan contracts on debt overhang.
Specifically, I first identify all mergers between financial firms in SDC from 1987 to 2012;
I then match the names of the acquirers and the targets of the mergers with lender names in DealScan. I identify all outstanding syndicated loans in which both the acquirer and the target participated and designate the borrowers of such loans as treated firms. To find control firms, I first require the control firms to also borrow from either the acquirer or the target of the merger (but not from both), and then require the control firms to be in the same two-digit industries and to be in the same terciles sorted on firm size, Tobin's Q, and cash flow.
I first show, using the difference-in-differences method, that the incidence of loan renegotiations increases for treated firms after the lender mergers. In particular, I show that lender mergers positively affect loan renegotiations involving changes in loan pricing, maturity, or amount, which often require unanimous lender consent, but not other types of renegotiations. The result is consistent with the argument that these lender mergers, by reducing the number of lenders, are more likely to affect renegotiations that require unanimity.
In the same difference-in-differences framework, I find that treated firms increase capital expenditure investment, relative to control firms, after the merger. The result is consistent with the argument that lender mergers decrease the number of lenders and make ex post loan renegotiation easier, which then facilitates the transfer of wealth from creditors to shareholders and mitigates debt overhang.
To ensure that easier loan renegotiation triggered by the lender mergers indeed causes increases in corporate investment, I further examine the impact of loan renegotiation on corporate investment using an instrumental variable approach, in which the lender mergers are used as the instrument for loan renegotiation. Consistent with the idea that lender mergers make loan renegotiations easier and hence increase corporate investment, I find that the exogenous component of loan renegotiations due to the lender mergers has a positive effect on corporate capital investment.
The positive effect of lender mergers on investment can also be driven by lenders' increased incentives to monitor, which may also lead to more efficient investment. To rule out this possibility, I exclude cases in which one of the merging lenders is the lead lender of the syndicated loan. In syndicated loans, monitoring responsibilities are often delegated to lead lenders, and therefore monitoring increases only when the lead lenders' shares in the loan increase as a result of the mergers. However, after excluding mergers involving lead lenders, I still find the same positive effect of participant lender mergers on corporate investment, suggesting that the baseline results are unlikely to be driven by increased lender monitoring.
To further examine whether the increases in investment indeed improves investment efficiency (as opposed to overinvestment), I investigate whether the positive effect of lender mergers on corporate investment is stronger for firms with higher Tobin's Q, a proxy for investment opportunities. Specifically, I partition the sample according to whether the firm's Q is above or below the sample median and find that the positive effect concentrates in firms with above-median Q's. The result suggests that lender mergers increase investment for firms who have good investment opportunities but are unable (or unwilling) to invest otherwise due to debt overhang. The result is therefore consistent with the argument that lender mergers, which make renegotiation easier, mitigate debt overhang and improve investment efficiency.
I provide two additional tests to ensure that the effect is indeed driven by the mitigation of debt overhang. In the first test, I examine whether the existence of performance pricing provisions alters the impact of lender mergers on corporate investment. Performance pricing provisions in loan contracts allow loan interest rates to change according to firm performance and credit risk. Specifically, loan interest rates decrease when firm performance improves and credit risk decreases. By design, performance pricing can alleviate the debt overhang problem because lenders receive lower returns from new investment even if such investment improves firm performance and reduces credit risk. It follows that loans with performance pricing provisions make debt overhang less of a problem, and therefore the lender mergers should have a smaller, if any, effect on corporate investment. To this end, I partition the sample into two subsamples according to whether the loans have performance pricing provisions. I indeed find that the lender mergers have no effect on investment for firms with loans containing performance pricing provisions and have a stronger effect for loans without performance pricing provisions, lending further support that the effect is driven by the mitigation of debt overhang when the loans do not have performance pricing provisions.
In the second test, I examine whether secured or unsecured loans make a difference.
Values of secured loans depend largely on their collateral, which are arguably less sensitive to future investment the firms may make. As such, new investment may benefit the secured loan lenders less, which mitigates the debt overhang problem (Stulz and Johnson 1985) .
Because secured loans do not cause severe debt overhang ex ante, lender mergers should have a much smaller, if any, effect on corporate investment if the loans are secured. To test this conjecture, I partition the sample according to whether the loans are secured or not, and investigate the effect of lender mergers on corporate investment for these two subsamples.
Consistent with the conjecture, I indeed find that the positive effect of lender mergers on investment only present in firms with unsecured loans but not for firms with secured loans, lending further support to the argument that lender mergers mitigate debt overhang and therefore increase corporate investment.
A common concern for the difference-in-differences specification is that the results may be driven by inherent differences between treated and control firms, that is, treated and control firms may have different dynamics of corporate investment in the absence of lender mergers.
To mitigate such a concern, I first plot the trend of corporate investment of the treated and control firms separately over the six-year window and show that the treated and control firms have similar trends before the lender mergers. I then conduct a standard falsification test in which I examine the effect of fictional mergers, occurring four years before the actual mergers, on corporate investment while maintaining the assignment of treated and control firms. If the baseline results are driven by the inherent differences between treated and control firms, the effect is also likely to show up in the falsification test. In contrast, I find no statistically significant effect of these fictional mergers in the falsification test, suggesting that the baseline results are unlikely to be driven by non-parallel trends between treated and control firms.
A second threat to the identification comes from the possibility that lender mergers may While previous studies show that firms more subject to debt overhang ex ante may design debt contracts that can be more easily renegotiated (Myers 1977 , Aivazian and Callen 1980 , Sufi 2007 , and Christensen and Nikolaev 2012 , they provide no direct evidence of the effect of renegotiation on debt overhang. The analysis of debt renegotiation in Roberts and Sufi (2009) and Roberts (2015) suggests that debt renegotiation may be used to resolve the debt overhang problem, but they also provide no direct evidence, especially no direct causal evidence, that debt renegotiation mitigates debt overhang.
This paper contributes more generally to the literature on the effects of debt enforcement.
For example, Anderson and Sundaresan (1996) , Mella-Barral and Perraudin (1997) , Fan and Sundaresan (2000) , and Davydenko and Strebulaev (2007) investigate the impact of debt enforcement on either ex ante strategic default incentives or ex post liquidation efficiency for firms in financial distress. Other papers have also looked at the implications of debt enforcement or creditor rights on asset pricing (Garlappi, Shu, and Yan 2008 , Garlappi and Yan 2011 , Hackbarth, Haselmann, and Schoenherr 2015 and Favara, Schroth, and Valta 2012 . While these studies all take the asset side of the firms as given, I show in this paper that debt renegotiation can affect corporate investment, and hence the asset side of the balance sheet.
Several recent studies investigate the impact of debt enforcement on investment. For example, Becker and Strömberg (2012) show that managerial fiduciary duties to creditors for firms in distress mitigate both underinvestment and risk-shifting incentives. Alanis, Chava, and Kumar (2015) find that shareholder bargaining power (against bondholders) in default can dampen underinvestment induced by debt overhang. Favara et al. (2016) show that an imperfect enforcement of debt contracts in default induces leveraged firms to invest more, suggesting that allocating more control rights to shareholders in bankruptcy mitigates debt overhang. Different from the existing literature, which mostly focuses on debt enforcement in default, this paper focuses on debt renegotiation that may happen outside of distress or default. This paper also differs from these papers by using lender mergers to generate exogenous variation in loan renegotiability and therefore is able to identify the causal effect of debt renegotiation on debt overhang.
The rest of the paper is organized as follows. Section 2 develops the hypotheses; section 3 describes the natural experiment and sample construction; section 4 presents the main empirical results, section 5 presents some robustness test results; and section 6 concludes.
Hypotheses
Lender mergers can affect corporate investment via three different channels, which I call the renegotiation efficiency hypothesis, the renegotiation opportunistic underinvestment hypothesis, and the monitoring hypothesis.
The renegotiation efficiency hypothesis stems from the well-known debt overhang problem of Myers (1977) , that is, firms underinvest in low-risk projects because shareholders do not capture all the returns of such investment and part of the returns goes to the creditors, even when such investment benefits the firm as a whole. However, as Myers (1977) himself notes that ex post renegotiation may lead to "an arrangement in which creditors accept less than the face amount of their securities in exchange for the owner's commitment to put up funds for future investment", that is, ex post renegotiation may mitigate debt overhang and restore investment efficiency. This argument is formally modeled in Aivazian and Callen (1980) and Gertner and Scharfstein (1991) , who show that easier renegotiation increases investment efficiency for firms with good investment opportunities.
Empirically, Roberts and Sufi (2009) and Roberts (2015) show that debt contract renego-tiations, especially those outside of distress or default, often result in lower interest rates and additional credit when firms' assets increase and credit risk decreases. With renegotiation, Shareholders will therefore be able to capture a larger fraction of the returns of investments that increase asset base and reduce credit risk of the firm, and hence will have more incentives to invest. It follows that lender mergers, which reduce the total number of lenders and make renegotiation easier, should mitigate debt overhang and increase corporate investment, especially for those with more investment opportunities. Based on this argument, I develop the following renegotiation efficiency hypothesis:
Hypothesis 1 (Renegotiation Efficiency Hypothesis). Due to increased ability to renegotiate loan contracts, lender mergers should increase investment of affected borrowers, and the effect should be stronger for firms with more investment opportunities.
The increased ability to renegotiate loan contracts can also have a negative effect on corporate investment. Bergman and Callen (1991) argue that the possibility of renegotiation creates the incentive of shareholders to opportunistically underinvest because underinvestment results in fewer assets that can accessed by creditors. Consequently, the firm can strategically default to force concessions from the creditors in renegotiation. Based on this argument, I development the following renegotiation opportunistic underinvestment hypothesis:
Hypothesis 2 (Renegotiation Opportunistic Underinvestment Hypothesis). Due to increased ability to renegotiate loan contracts, lender mergers should decrease investment of affected borrowers.
Lender mergers, as those explored in this paper, not only decrease the number of lenders but also increase the concentration of lenders, which can enhance the monitoring incentives of the merging lenders (Sufi 2007 and Ivashina 2009 Next, I use the following procedure to find control firms. To ensure control firms are not affected by the mergers as well, I exclude firm-year observations (seven years) of the treated firms surrounding the merger events from the potential control firm list. I then require that control firms also have a loan outstanding borrowed from either the acquiring lender or the target lender (but not from both) at the time of the merger. Restricting control firms to those who also borrow from the merging lenders ensures that unobservable characteristics of the merging lenders do not drive the results. To make treated and control firms more comparable, I then follow a similar procedure as in Hong and Kacperczyk (2010) and Derrien and Kecskés (2013) to refine the set of control firms. Specifically, I require control firms to be in the same two-digit SIC industries and to be in the same terciles sorted based on total assets, Tobin's Q, and cash flow as their treated counterparts. This procedure produces a sample of 3,226 control firms.
The empirical methodology requires specifying a time window around the merger dates.
In choosing the appropriate time window, the trade-off is always between a long window that may incorporate information unrelated to the merger and a short window that may contain too few observations. In the baseline specification, I choose a six-year window, which contains three years before the merger and three years after the merger. To ensure clean identification, I discard firm fiscal years during which the merger occurred. In robustness checks, I also try two-year and four-year windows and find similar results.
The final step of sample construction involves matching both treated and control firms in the sample with their financial information in Compustat and detailed loan information from DealScan. In particular, I extract loan renegotiation information from the facility amendment file in DealScan.
Identification Strategy
I use the mergers between lenders participated in the same syndicated loans as exogenous shocks to the numbers of lenders the firms have and hence to the ability to renegotiate loan contracts. Loan contract renegotiations, especially those involving loan amount, loan maturity, or loan interest rate, often require unanimous consent of all lenders participated in the loan (Wight, Cooke, and Gray 2009 and Nikolaev 2015) . Because each single lender can hold up the renegotiation, increasing the number of lenders makes such renegotiations more difficult (Gertner and Scharfstein 1991 , Berglöf and Von Thadden 1994 , Bolton and Scharfstein 1996 , and Bris and Welch 2005 . When two lenders of the same firm merge, the total number of lenders decreases by one and therefore the ability to renegotiate loan contracts increases. On the other hand, lenders often lend to hundreds of firms at each point in time and are therefore unlikely to make merger decisions based on factors related to one particular borrower. As such, the mergers between lenders are likely to satisfy both the relevance and the exclusion conditions. In this paper, I therefore treat the mergers as natural experiments and examine their impact on corporate investment.
To identify the causal effect of lender mergers on investment, I adopt the difference-in-differences specification as follows:
where Y it is capital investment of firm i in year t; T reat ij equals one if firm i is a treated firm in merger j, and zero otherwise; P ost ijt equals one if the firm year observation is after the announcement of merger j; α ij is the merger-firm fixed effects; α t is the year fixed effects; and X it−1 is a vector of control variables. In this specification, T reat ij and P ost ijt are subsumed by the merger-firm fixed effects and the year fixed effects, respectively. I use merger-firm fixed effects instead of just firm fixed effects because a firm can be a treated firm in one merger and a control firm in another. The difference-in-differences coefficient estimate β captures the marginal effect of the merger in affecting corporate investment. To account for the potential correlation between firms affected by the same merger, I cluster standard errors by merger in all estimation results reported below. However, the results are robust if I instead cluster standard errors by firm or merger-firm pair.
Variables and Summary Statistics
I use the facility amendment file in DealScan to construct variables of renegotiation. I first define Renegotiation as the total number of loan renegotiations within the fiscal year;
I define Material Change as the number of loan renegotiations that affect the amount of credit, pricing, or maturity; I finally define Pricing Change, Maturity Change, and Credit
Change as the number of loan renegotiations that affect pricing, maturity, and the amount of credit, respectively.
I use Capex, defined as capital expenditure (CAPX) scaled by lagged total assets (AT), to measure corporate investment. I focus on capital expenditure because capital expenditure investment is more likely to be subject to debt overhang. Capital expenditure investment is likely to benefit both shareholders and creditor as it increases the tangible assets that can be taken over by creditors in the event of bankruptcy. R&D investment, on the other hand, is riskier and may only benefit shareholders often at the expense of creditors. As shown in Billett, King, and Mauer (2004) , mergers and acquisitions destroy both shareholder value and bondholder value. I therefore expect the debt overhang effect to be more pronounced on capital expenditure than R&D investment and mergers and acquisitions.
The control variables include: Tobin's Q -market value of total assets (PRCC F×CSHO-CEQ+AT) divided by book value of total assets (AT), Cash Flow -operating cash flow (IB+DP) scaled by total assets (AT), Leverage -total debt (DLTT + DLC) scaled by total assets (AT), and Sale Growth -the growth rate of sales (SALE). Except for Cash Flow, which is contemporaneous, other control variables are all lagged by one year. Table 2 reports the summary statistics of variables used in the empirical analysis. An average firm in the sample has a 10% chance of renegotiating its loan contract each year.
Similar to the findings in Roberts (2015) , about half of these renegotiations involving loan pricing, maturity, or amount changes. The table shows that the average capital expenditure investment is about 9.7%. The average Tobin's Q is 1.74, which is similar to the average Tobin's Q of the Compustat universe. The average leverage ratio is about 30.1%, which is slightly higher than an average Compustat firm.
Main Results

Lender Merger and Loan Renegotiation
In this subsection, I first examine the impact of the lender mergers on loan renegotiations.
The renegotiation efficiency hypothesis argues that lender mergers, by reducing the number of lenders, make renegotiation easier, and hence positively affect corporate investment. The hypothesis holds only if the lender mergers truly affect loan renegotiations, that is, the relevance condition is satisfied.
To test, I replace the dependent variable in Equation (1) with measures of loan renegotiation. The results are presented in Table 3 . In columns (1) and (2), I present the results
for Renegotiation, the total number of loan renegotiations during the fiscal year, both with and without the control variables. In both columns, the difference-in-differences estimates, that is, the coefficients on T reat × P ost, are positive and statistically significant, suggesting that loan renegotiations are more likely to happen for treated firms after the mergers.
In columns (3) and (4), I then focus on loan renegotiations that often require unanimous lender consent, that is, renegotiations that lead to changes in pricing, maturity, or the amount of credit (Wight, Cooke, and Gray 2009 and Nikolaev 2015) , which I call Material
Change. The decrease of the number of lenders due to the mergers is likely to have a stronger effect on renegotiations that require unanimous consent. Consistent with this argument, the difference-in-differences estimates are again positive and statistically significant, suggesting that lender mergers have a positive effect on loan renegotiations that likely require unanimous lender consent. In contrast, loan renegotiations not involving loan pricing, maturity, or amount often do not require unanimous consent and can be decided either by the lead lender or a simple majority. In these cases, the mergers, which decrease the number of lenders by one, should have a smaller effect. I therefore replace the dependent variable in Equation (1) with Non-Material Change, the number of loan renegotiations not involving loan pricing, maturity, or amount. The results are presented in columns (5) and (6). In contrast to the results in columns (1)-(4), the difference-in-differences estimates are much smaller and statistically insignificant, suggesting that the lender mergers has almost no effect on loan renegotiations that do not require unanimous lender consent.
I then examine the impact of the lender mergers on loan renegotiations involving loan pricing, maturity, and amount separately, and the results are presented in columns (7)- (12).
Consistent with the argument that the lender mergers should make these loan renegotiations easier, the difference-in-differences estimates are all positive and statistically significant.
Overall, the results in Table 3 suggest that the mergers between the lenders of the same firm do make loan renegotiations, especially those require unanimous consent, easier.
Lender Merger and Capital Investment
I present the baseline results of estimating Equation (1) in Table 4 . In column (1), I
present the results without any control. The difference-in-differences estimate, that is, the coefficient on T reat×P ost, is positive and statistically significant at the 1% level. In column Leverage because it may capture the level effect of debt overhang (Lang, Ofek, and Stulz 1996) . I include Sale Growth to capture investment opportunities that may not be captured by Tobin's Q. Nonetheless, the difference-in-differences estimate remains positive and statistically significant.
The effect is also economically significant. The mergers increase capital expenditure expenses by about 1.5 percentage points, which is more than 16% of the sample mean.
Overall, the results in Table 4 suggest that lender mergers increase capital expenditure investment by treated firms relative to control firms.
Lender Merger, Renegotiation, and Capital Investment: An
Instrumental Variable Approach
This subsection investigates whether easier loan renegotiations triggered by the lender mergers cause the response of capital investment as documented above. To achieve this goal, I combine the intuitions from the above two subsections in an instrumental variable estimation framework, that is, I estimate the following equation:
using T reat × P ost as the instrument for measures of renegotiation. In this framework, the results presented in Table 3 are the first-stage estimation results, and the results presented in Table 4 are the reduced form estimation results. Equation (2) Because the first-stage regressions are essential those presented in Table 3 , I only present the second-stage regression results in Table 5 , with columns (1)-(3) using Renegotiation as the renegotiation measure and columns (4)-(6) using Material Change as the renegotiation measure. In all columns, the coefficient estimates on the renegotiation measures are all positive and statistically significant, 3 suggesting that the exogenous component of loan renegotiations triggered by the lender mergers has a positive effect on capital investment.
The result therefore further supports the renegotiation efficiency hypothesis that the lender mergers make loan renegotiations easier, which then increases corporate investment.
Monitoring vs Renegotiation
The results above are consistent with both the renegotiation efficiency hypothesis and the monitoring hypothesis. The monitoring hypothesis argues that increased lender monitoring due to concentrated lender shares may also alleviate the debt overhang problem and increase investment efficiency. The monitoring hypothesis, however, also suggests that the effect, if it exists at all, should concentrate in lender mergers involving the lead lenders because monitoring responsibilities are often delegated to lead lenders in syndicated loans. To distinguish between these two different hypotheses, I therefore examine whether the same effect emerges from merges between participant lenders.
To this end, I follow the same procedure as in Ivashina (2009) are driven by the monitoring hypothesis, the effect should at least be much weaker on this subsample than on the full sample. The results are presented in Table 6 . All differencein-differences estimates are positive and statistically significant with magnitudes similar to those reported in Table 4 , suggesting that the baseline results are not driven by mergers involving lead lenders. The result is therefore inconsistent with the monitoring hypothesis and favors the renegotiation efficiency hypothesis.
Renegotiation and Investment Efficiency
To provide further support to the renegotiation efficiency hypothesis and to show that the increase in investment due to lender mergers improves efficiency, I examine whether the effects of lender mergers vary with investment opportunities ex ante. According to the renegotiation efficiency hypothesis, the increased ability to renegotiate loan contracts due to the mergers should mitigate debt overhang and improve investment efficiency, that is, it should increase investment of firms with more investment opportunities, but not necessarily of firms with fewer investment opportunities. To capture the cross-sectional heterogeneity of investment opportunities, I partition the sample into two subsamples, a low-Q subsample and a high-Q subsample, according to whether the firm's Tobin's Q is below or above the sample median. Firms in the low-Q subsample are likely to have fewer investment opportunities than firms in the high-Q subsample.
The results of estimating Equation (1) on the low-Q and high-Q subsamples separately are presented in Table 7 , with columns (1)-(3) for the high-Q subsample and columns (4)-(6) for the low-Q subsample. The difference-in-differences estimates are all positive and statistically significant at the 5% level in columns (1)- (3), and the estimates are much smaller in magnitude and statistically insignificant in columns (4)-(6). The differences between the coefficients, that is the differences between columns (1) and (4), columns (2) and (5), and columns (3) and (6) are all statistically significant at the 10% level. The results suggest that lender mergers increase investment mostly for high-Q firms, that is, firms have more investment opportunities, which is consistent with the renegotiation efficiency hypothesis that the increased ability to renegotiate loan contracts mitigates debt overhang and improves investment efficiency.
Performance Pricing and Debt Overhang
Recognizing the potential agency cost of debt overhang ex post, many loan contracts put in place covenants that may mitigate the debt overhang problem. Performance pricing provisions contained in many loan contracts achieve exactly this goal. Performance pricing allows loan spreads to be adjusted according to borrower performance and credit risk, that is, loan spreads decrease when credit risk decreases and loan spreads increase when credit risk increases (Asquith, Beatty, and Weber 2005) . As such, when firms make investment that reduces credit risk, loan cost decreases, that is, shareholders will be capturing more benefits from such investment. As a result, shareholders' incentives to make such investment increase.
It follows that the effect of renegotiation on mitigating debt overhang will be diminished if the loan contracts already contain the performance pricing provision.
To test this conjecture, I split the sample according to whether the loan contract contains the performance pricing provision and re-estimate Equation (1) on the two subsamples. The results are presented in Table 8 , with columns (1)- (3) for loans without the performance pricing provision and columns (4)- (6) for loans with the provision. The difference-in-differences estimates are all positive and statistically significant at the 1% level in columns (1)- (3) for loans without the performance pricing provision. In contrast, the estimates are all much smaller and statistically insignificant in columns (4)- (6) for loans with the performance pricing provision. Furthermore, the differences of the estimates between those in columns (1)- (3) and columns (4)-(6) are all statistically significant at the 5% level. The results suggest that the performance pricing provision itself can mitigate debt overhang and hence renegotiation adds no additional value in improving investment efficiency. The results lend further support to the renegotiation efficiency hypothesis that the positive effect of lender mergers on corporate investment is driven by its mitigation of the debt overhang problem.
Secured Loans and Debt Overhang
The debt overhang problem stems from the fact that part of the returns of investment goes to the creditors ex post, which happens if the value of the debt is sensitive to performance or credit risk of the firm. Secured debt is arguably less sensitive to changes in firm performance and credit risk because secured debt holders have access to the collateral, whose value is often not sensitive to future investment. In fact, Stulz and Johnson (1985) show that issuing secured debt can resolve the debt overhang problem. It follows that the effect of renegotiation in mitigating debt overhang will be limited if the loan is secured.
To this end, I split the sample according to whether the loan is secured and re-estimate Equation (1) on the non-secured and secured loan subsamples to test this conjecture. The results are presented in Table 9 , with columns (1)- (3) for the unsecured loan subsample and columns (4)- (6) for the secured loan subsample. The difference-in-differences estimates in columns (1)- (3) are all positive and statistically significant at the 1% level. In contrast, the estimates in columns (4)- (6) are much smaller in magnitude and are statistically insignificant. Furthermore, the differences of the estimates between those in columns (1)- (3) and columns (4)- (6) are all statistically significant at the 5% level. The results are consistent with the argument that borrowers of secured loans are less subject to the debt overhang problem because values of secured loans mostly depend on collateral values and are relatively less sensitive to future investment. The results therefore provide further support to the renegotiation efficiency hypothesis that the increased ability to renegotiate loan contracts due to lender mergers mitigate debt overhang mainly for firms borrowing unsecured debt.
Placebo and Robustness Tests
The Parallel Trend Condition
The identification of the difference-in-differences method relies on the parallel trend condition, that is, outcome variables move in parallel trends in the absence of the treatment.
While the parallel trend condition is non-testable, I follow the advice in Roberts and Whited (2012) to conduct a visual examination of the condition by plotting the outcome variable, Capex, of the treated and control firms over the six-year window. The result is presented in Figure 1 . First, capital investment of both the treated and control firms decreases over time, which is a common trend among all Compustat firms (Fu, Huang, and Wang 2015) . Second, while the control firms continue their trend before the mergers, the treated firms' capital investment decreases at a much slower rate after the mergers, which is consistent with the hypothesis that the lender mergers have a positive effect on capital investment.
A Falsification Test
To further ensure that the baseline results are not driven by pre-existing trend differences between treated and control firms, I conduct a diagnostic falsification test. For each merger in the sample, I create a fictional merger that occurs four years before the actual merger.
At the same time, I maintain the assignment of the treated and control firms, that is, the treated and control firms in the placebo test are the same treated and control firms as those in the baseline tests. I also focus on a six-year window around the fictional mergers, that is, three years before and three years after the fictional mergers. I then estimate the following difference-in-differences specification using the fictional merger events as the treatment:
where all variables are defined exactly the same as those in Equation (1), except for P seudo P ost, which equals one if the firm-year observation is after the fictional merger, and zero otherwise.
Under this specification, β captures the effect of the fictional lender mergers. If the baseline results are driven by pre-existing trend differences between treated and control firms, the effect is also likely to show up in the placebo test.
The results of the placebo test are presented in Table 10 . In all columns, the difference-indifferences estimates are negative and statistically insignificant, suggesting that the baseline results are not driven by treated firms having an increasing trend of capital expenditure investment relative to control firms in the absence of the lender mergers. The results indicate (but do not prove) that the parallel trend condition is likely to be satisfied because a similar positive effect of the fictional mergers on capital expenditure should be observed otherwise.
R&D Investment and Acquisition Expenses
An alternative explanation of the positive effect of lender mergers on capital investment is that the lenders foresee the growth potentials of their borrowers and proactively pursue mergers, or more generally, lender mergers are correlated with unobservable borrower growth opportunities. The average Q measure (as opposed to the marginal Q) used as the control in the regressions is at best a proxy for investment opportunities, and as shown in Erickson and Whited (2000) , the average Q is measured with substantial measurement error. Furthermore, lenders often get access to private information, which may include information on growth opportunities that are not captured by Q, which is only based on public information. To mitigate such concerns, I examine, in this subsection, whether lender mergers also affect corporate R&D expenses and acquisition expenses. To the extent that lender mergers are correlated with unobservable growth opportunities, it should also affect R&D expenses and acquisition expenses. On the other hand, however, if the positive effect of lender mergers on capital investment is only driven by reduced debt overhang, the lender mergers may not have a similar impact on R&D investment and acquisition expenses. On the one hand, R&D investment is often risky and does not always result in assets that can be accessed by the lenders, that is, R&D investment may not benefit creditors and is therefore less likely to be subject to debt overhang. On the other hand, as shown in Billett, King, and Mauer (2004) , acquisitions often hurt both the shareholders and creditors of the acquirers, and are therefore also less likely to be subject to debt overhang. As such, lender mergers, if they affect capital investment only via the debt overhang channel, they should not significantly affect R&D investment and acquisition expenses the same way as they affect capital expenditure investment.
I therefore replace the dependent variable in Equation (1) with R&D, defined as R&D expense (XRD) divided by lagged total assets (AT), and Acquisition, defined as acquisition expense (AQC) divided by lagged total assets. The results are presented in Table 11 , with
columns (1)- (3) for R&D and columns (4)- (6) for Acquisition. Focusing on the results for R&D expenses first, the difference-in-differences estimates are all statistically insignificant, suggesting that lender mergers do not have large impact on R&D expense. For acquisition expenses, all estimates are negative and statistically significant at the 1% level. The results are not consistent lender mergers being correlated with unobservable investment opportunities because, if so, lender mergers should also positively affect R&D expenses and acquisition expenses. The negative and statistically significant effect on Acquisition may come from increased lender monitoring due to more concentrated lender shares, which prevents managers from pursuing acquisitions that destroy both shareholder and creditor values. Overall, the results in Table 11 suggest that the baseline results are unlikely to be driven by the correlation between lender mergers and unobservable investment opportunities, and are therefore consistent with the renegotiation efficiency hypothesis.
Different Test Windows
A final concern is that the six-year window over which I conduct the empirical analysis may be too long. A longer window may include confounded factors that also affect corporate investment and therefore may introduce bias into the difference-in-differences estimates. To mitigate this concern, I try two shorter windows, a four-year window, that is, two years before and two years after the mergers, and a two-year window, that is, one year before and one year after the mergers, to assess the robustness of the baseline results. The results are presented in Table 12 , with columns (1)- (3) for the four-year window and columns (4)- (6) for the two-year window. In all columns, the difference-in-differences estimates are all positive and statistically significant at least at the 10% level and the coefficient estimates are no smaller, if not larger, than those reported in Table 4 . The drop in statistical significance for the two-year window is probably due to the decrease in the number of observations and hence the decrease in statistical power. Overall, the results in Table 12 alleviate the concern that the baseline results are biased by confounding factors included in a too long window.
Conclusion
This paper examines the effect of the ability to renegotiate debt contract ex post on debt overhang using mergers between lenders of the same borrower as natural experiments. I find that after lender mergers, effected firms increase their capital expenditure investment relative to control firms, which I attribute to the increased ability to renegotiate loan contracts due to the reduction of the number of lenders. I find that the effect is unlikely to be driven by increased lender monitoring because the effect persists for mergers involving only participant lenders. Further evidence shows that the effect is stronger for firms with high Q, for unsecured loans, and for loans without performance pricing provisions, all of which support the argument that lender mergers mitigate debt overhang and improve investment efficiency. Renegotiation-the total number of loan renegotiations within the fiscal year, Material Change-the number of loan renegotiations affecting the amount of credit, pricing, or maturity; Pricing Change -the number of loan renegotiations affecting pricing, Maturity Change -the number of loan renegotiations affecting maturity, and Credit Change -the number of loan renegotiations affecting the amount of credit, respectively. Capex -capital expenditure (CAPX) scaled by lagged total assets (AT), R&D -R&D expense (XRD) scaled by lagged total assets (AT), Acquisition -Acquisition expense (AQC) scaled by lagged total assets (AT), Tobin's Q -market value of total assets (PRCC F × CSHO+AT-CEQ) divided by total assets (AT), Cash Flow -cash flow (IB+DP) scaled by total assets (AT), Leverage -total liability (DLC+DLTT) scaled by total assets (AT)Sale Growth -change in sales (SALE) divided by lagged sales. Pricing Change -the number of loan renegotiations affecting pricing, Maturity Change -the number of loan renegotiations affecting maturity, and Credit Change -the number of loan renegotiations affecting the amount of credit, respectively. Treat equals one if the firm is a treated firm of the merger, and zero otherwise. Post equals one if the firm-year observation is after the merger. All regressions include year fixed effects and merger-firm fixed effects. Standard errors are clustered by merger. Significance at 1%, 5%, and 10% levels are indicated by ***, **, and *, respectively.
Renegotiation Material Change Non-Material Change Pricing Change Credit Change Maturity Change
(1)
(8) (1)- (3), the renegotiation measure is Renegotiation, the total number of loan renegotiations during the fiscal year; in columns (4)-(6), the renegotiation measure is Material Change, the number of loan renegotiations affecting loan pricing, maturity, or amount. All regressions include year fixed effects and merger-firm fixed effects. Standard errors are clustered by merger. Significance at 1%, 5%, and 10% levels are indicated by ***, **, and *, respectively.
(1) firm is a treated firm of the merger, and zero otherwise. Pseudo Post equals one if the firm-year observation is after the fictional merger, which occurs four years before the actual merger. All regressions include year fixed effects and merger-firm fixed effects. Standard errors are clustered by merger. Significance at 1%, 5%, and 10% levels are indicated by ***, **, and *, respectively.
(1) The dependent variables are R&D in columns (1)-(3) and Acquisition in columns (4)-(6). Treat equals one if the firm is a treated firm of the merger, and zero otherwise. Post equals one if the firm-year observation is after the merger. All regressions include year fixed effects and merger-firm fixed effects. Standard errors are clustered by merger. Significance at 1%, 5%, and 10% levels are indicated by ***, **, and *, respectively.
R&D Expense
Acquisition Expense
(1) 
